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Absolute Value and Distance (page: A4 in Appendiy) Pages: A8-AD 12,28,40,42,44 108, 110,112, 114
Examples;4 44,48,
Solving Equations pages: ASB:ASY nages: AS8:A9
Equations and Solutions of Equations (ages: A46-A47 in Appendix) 22,468,162, 166,192 8,10, 28, 44,54, 68, 80, 92,98, 132,
Bxamples, 2,3 136, 138, 150, 160, 184, 185, 190, 194
Equations Solving 2 Quadratic Equations A4S, and 204
And Examples: 4,5,6,738,9
Inequaliies Equations Invalving Radicals {Page: AS4 in Appendix)
Examples: 12 and 13
Equations with Absolute Values (page: AS5 in Append)
Bxample 14

List of Topics

/

Solving 3 Linear Inequalty in One Variable (A62) Pages: A66-A6Y Pages: ABG-A69
Examples: 2and 3 1250,84, 4,10,18, 26,38, 40,42, 50, 60, 82,

Inequalties Involving Absolute Values (AG4) 102,109,113, 86, 96, 104, 110, 114
Examples: 4, 5,6
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a, ifa =0
—a, ifa<0

227
Evaluate — for (a) x > O and (b) x < 0.

X Y
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1. |a| = O

|lat] = |al|l&]

Absolute value can be used to define the distance between two points on the T eal number line.
o\t |

Qistance Between Two Points on the Real Number Line

Let @ and /b be real numbers. The distance between a and b is

da.b) = |6 —al =|a—=bl. el ikt

~

sy d(9r3)=-3-(u)|=|-3-4]

S s

In Exercises 39-48, evaluate the expression.
APy | A

" In Exercises 55-60, find the distance between a and b.
A5t '
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a.))'ix{ ..... >)‘< ...... ac}‘e.a
In Exercises 11 and 12, approximate the numbers and place -
the correct symbol (< or >) between them. '

Voud L 12lne Y1 (4

In Exercises 19-30, (a) give a verbal description of the .

subset of real numbers represented by the inequality or the -
interval, (b) sketch the subset on the real humber line, and -
(c) state whether the interval is bounded or unbounded.

- . 0. 205X 20 As. mmlacls e
h ' Mﬂfj})m‘ﬁ) et _);::;5@

@.....)(....'|.5....a.ma'k.r...tl'han....o ...... and.. Jess. than... a.(.fe,?’u‘....to...s ..............

True or False? |In Exercises 107 and 108, determine
whether the statement is true oy false. Justify your answer.

e
b . . > - .

C C
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1100 Think About It Is there a difference between saying that
a real number is positive and saying that a real number is

nonnegative? Explain.
)

1120 Writing Describe the differences among the sets of nat-
ural numbers, whole numbers, integers, rational numbers,
and irrational numbers.

,,,,,,,,,,,,,,,,,,, .)'_,c‘(ms)z;vm,c)'/'e)lw
, . f \

By, . ——

In Exercises 113 and 114, use the real numbers A, B, and C
shown on the number line. Determine the sign of each
expression.
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CHAPTER- (0)- MAT 122

A.5 BNGIRLTERDE

st
An equation in x is a statement that two algebraic expressions are equal.-
(=) ers &2 o5 Duply SAS s oL le sl

Definition of a Linear Equation
A linear equation in one variable x is an equation that can be written in

the standard form 2z b %) 3> U-‘ Svle), )

where a and b are real numbers with a # O.

T 1|} oJJLc-oo-D ) )l olel)

b. 5x + 4 =3x — 8

—————

13, 7= 2x =25 o
=13 -2x=13 &P

TE T e EV VY
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Emple .l An Equatic; with an Extraneous Solution

. z: ................ 6 x SUURTTURRTT |
X< X112 (xX-2)042.)

e g

b T el I o A WD
......................................... 3)(4_\1:3)(::-[2.

s (=5
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CHAPTER- (0)- MAT 122

Quadratic Equations q"“;f,jf'

A quadratic equation in x is an equation that can be written in the general form

second-degree polynomial equation in x.

Solviqg a Quadratic Equatmrgj;fﬁ‘i,’ﬁ‘,“jf
=N T e o b
@ Factoring: If ab = 0, thena = 0orb =0. .

...................................................... LD e A el ) 2 o b Dot

(D...xﬂ.....atx.h.(.:...o ............................................................ ®Y‘2-5X-—6=o ......................

oA X 2) K% 3)- 7P b WKm ) HAN) =0

O ST P e g Y1, ML INT NSNS . ST g L prm A, G, LA ONT 13
...... (,Iénre,‘,’ny,p‘,.a,s Ssrqp,b)sg o I T R
e i N, L] 22t D Do (afite 2L LSyt

(o IE DY )L n Lo

SelICE  Solving a Quadratic Equation by Factoring -

2._1{:2 + gr _+_ ‘7 — 3 wmq_)lc,wsx
7 ! Crenbs. o2 P il .y
«ed, < Qy-= b R rzl C0NS ).

2
2X+9X+7 ..... 3 IC—J © JNTTROUP & MW*_MJKIO_JJ
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[2] Square Root Principle: If u® = ¢, where ¢ > 0, thenu = +J/c.

m Extracting Square Roots |
L)t B2 ekt e

.................... W":".
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“ompleting the Square: If&’_+ bx = c‘:)thenl X,:'. bx:ng)b' J . .“.‘J »° ©
X2+bx+ (2] =c+ (7] J"WC;;;S Add [5,))(“‘“\%'!‘"'.-"" 20, cit) P @
2 = :

....... S

oL )8 eSu @

SN Completing the Square: Leading Coefficient Is 1 )

Solve x? + 2x — 6 = 0 by completing the square.

BN S P V1R € 1 JERN O
=GN XD, O ot oMV i) 29 B

............................................................................................... ():"MMJ)MI/J.)

Now try Exercise

Q‘E\ ' ' 26 J)
............................................................................................. yryvoll ®
.)(...Q..|...|.2 ..... —__ZS'JP)IU';é)' ........................ d‘“

................................................................................................... el cig) ).
Y211 £ 36 2 19513¢ X-flel. Lo "“‘a"’” ®
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Completing the Square: Leading Coefficient Is Not 1
...... 3xZ e H4X.=. 5 . 5§ (E

S L=X T el Leciel 290

TS
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JCHAPTER- (0)-

SEHER M The Quadratic Formula: Two Distinct Solutions

Use the Quadratic Formula to solve x2,+ 3x = 9.

e CRE  The Quadratic Formula: One Solution
Use the Quadratic Formula to solve 8x* — 24x + 18 = 0.

X “5ac thms -‘(1)0%) ...... - ..... ‘Z L\-'\-_ 576;516

______________________ 24 ]

g 0.=..25 s oot e

L. ommm—. ... —.__2-__...:”)&‘.’)3
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Now try Exercise 105. 105. 9x* + 24x + 16 =0

-

g:{.tz._-...q*..«f.x*x ...................... e
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FE R Solving an Equation Involving Absolute Value

Solve [x* — 3x| = —4x + 6.
s
X -3X= -9%Xx¢ |

2
X-3Xx4Xx-€ =o

2
X £ X- 6= o

(X -2)x+3)

K-'2=0

X =2 \

x=-3

X+3=0° /

181, |x| =x*+x—3

\

X:X2+X—3
Xz-\-X -X-3=0

o

—
—

BathoBotd 355 Y0
\x\=[ X

i 2
-X x3% = -4%X 1§
,xz1-3x-\—‘fx—(= o
x2_7><-\—6
(X -1UX - €)=°
X-1=o0
X =

= O

X -8 =0
X=6

-X = )(2-\-)(_ 3
X*xX+X-3=0
X"+ 2X-3 = ©

X* =3 =X- 1«\/3—/

(x =V )X X143)=0
X-l=o
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A.5 J Exercises

In Exercises 1-10, determine whether the equation is an
identity or a conditional equation.

In Exercises 27-48, solve the equation and check your
solution. (If not possible, explain why.)
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In Exercises 49-54, write the quadratic equation in general -
form.

i e

In Exercises 55-68, solve the quadratic equation by
factoring. WLMJ,J o/l e
S, oo g
(x+a)f-—b-=0,a a‘nd b are real numbers ) ‘ }(2- ot= (X-a) (X-\-°l)
(x4 a)-b=o ‘)‘ia [(xa) -b][(x-\-ﬂ)*"] =0 |y ot cose

x.\.q-b-_-o Xx0+p =0
- b-.q X= -b-0G

In Exercises 69-82, solve the equation by extracting
square roots.

GYar + 79 = \
Coxsn) =44 = Viaerne = V0

dx 47= £20T 5 ax=-7120W
-z_L
X -2

In Exercises 83-92, solve the quadratic equation by

completing the square. C_j-\ AS At EYFIM LN [

a1 VY

lo =5

A= 3

2
L+5
2
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In Exercises 93— 116, use the Quadratic Formula to solve the
equation.

@12 0+ 22 =0

............. X?,....I.o..)(...\.
X,-bW- ...... tori

In Exercises 125-134, solve the equation using any
convenient method. -;w,\;&,-.@,b\.. > s\l )P

2L 9
e Y e I

Sx Y2 -.25). = O ...
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1,029 o).

In Exercises 153-184, find all solutions of the equation.
Check your solutions in the original equation. (x - & )

'/r 'w| 4
@.1’ + 331 — 0y =5 ' i J)%‘&g)*’- 2XJ’(|,(6LJ| _\‘j t’)_e
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Anthropology The relationship between the length of
an adult’s femur (thigh bone) and the height of the adult
can be approximated by the linear equations

vy =0432x — 10.44 Female
y =0449x — 12.15 Male

where y is the length of the femur in inches and x is the
height of the adult in inches (see figure).

(a) An anthropologist discovers a femur belonging to an
adult human female. The bone 1s 16 inches long.
Estimate the height of the female.

(b) From the foot bones of an adult human male. an
anthropologist estimates that the person’s height was
69 inches. A few feet away from the site where the
foot bones were discovered, the anthropologist

discovers a male adult femur that is 19 inches long. Is
it likely that both the foot bones and the thigh bone
came from the same person?

Complete the table to determine if there is a height of
an adult for which an anthropologist would not be
able to determine whether the femur belonged to a
male or a female.

Female Male
femur femur

length, y length, y
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' 8 TIu \:u =
GEHJHE‘H}‘ The hypote an isosceles right triangle
. )1

1S 5 centimeters

(I‘J4:)Af1*fffff Passengers An airline offers daily flights
between Chicago and Denver. The total monthly cost C
(in millions of dollars) of these flights is C = /0.2x + 1
where x is the number of passengers (in thousands). The
total cost of the flights for June i1s 2.5 million dollars.

How many passengers flew in June?
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T =TT or » E oL ICREET

Solve 3(x + 4)* + (x + 4) — 2 = 0 in two ways.
(a) Let u = x + 4, and solve the resulting equation for wu.
Then solve the u-solution for x.

(b) Expand and collect like terms in the equation, and
solve the resulting equation for x.

(c) Which method is easier? Explain.

...................................................... - OO
(-XaeBXALE ) A (Xt} 2= o
4

g ESVARNE YNNI SN .
................ A 3)(2*,«2’5)(.‘50-;,@

=,
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ool Cal A5 AsaaA56 5 A57 5 A58 5 A59

In Exerases 11 26 solve the equation and check your
solution. lo 1 &%
9_ Lde
7 6\|o PN D 0B O -
. 0 ¢ woes Wb P

In Exercises 27-48, solve the equation and check your
solution. (If not possible, explain why.)

8 (41 =424+ a
A 2NN

(9-X1—\31= (X 4+ X+1)
HCrx ) = DO
60 = O
MU}\&\ A‘/&\‘\yf
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In Exercises 153-184, find all solutions of the equation.
Check your solutions in the original equation.

N T [ TEANE ¥
162 Jx+5 ﬂ&,,\ b g e

x5 = V%5
((Xx5) = (V%=5)

5= X-5 -
x-\-g_—:—g((ﬁM)* A?P):&)\}s;—g*

188. Floor Space The floor of a one-story building is 14 feet
longer than it 1s wide. The building has 1632 square feet
of tloor space.

(a) Draw a diagram that gives a visual representation of
the floor space. Represent the width as w and show
the length in terms of w.

(b) Write a quadratic equation in terms of w.

(c) Find the length and width of the tloor of the building.

AN £ e i
e Swp i 02 J)“.”j @
W= (ol Wiy = sBi
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7_+\(_\\’\/ _\637_ 0]
(W)W -3) =

- \)J-\-\"\_ 3"*1-\"'
= 4%

. Flying Speed Two planes leave simultaneously from
Chicago’s O Hare Airport, one flying due north and the
other due east (see figure). The northbound plane is flying
S50 miles per hour faster than the eastbound plane. After
3 hours, the planes are 2440 miles apart. Find the speed
of each plane.

!
Log® 21} y\s“"""ﬁ)\ /\-QAM U)\wﬂd’d\-/lb))w
(OS"‘A"\*’S')QJ-—-AH\;J\'J,P»';A\‘A\ o\>oL LGS
as\wd | (2 Mo 5o /lme {M“‘U)*’ X\ed—\?—&\o/u)!

J.‘*N\.}lz_"‘é’u\s\aao‘(' B
oj"\ﬂg S 0N )\AAZ‘{?O Cﬂ/w‘
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2 -2 2
(3x) +[30x+59)] =(2440)

Ay 9 looX 4 2500) = 5153600
92600= 9 453600

9x1+‘lx2+‘106>( t

g xE + Qoo X = 2900

9y> x 450 ~ 29 §£5590 = O

@=9 \j\or‘—réo ,c-.—zqésaso

L
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CHAPTER- (0)-

Solving a Linear Inequality in One Variable

X8 _i_._ﬂ,)(> ...... Q...

PBas s (9.2.00)
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m Solving a Double Inequality -

.................... S s 5 5o e \wLia o X
................... e T

i B XK B K e 3
............. B ST A
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Inequalities Involving Absolute Values
. The solutions of |x| < a are all values of x that lie between —a and a.
=] < @ if and only if — K Double inequality

. The solutions of |x| > a are all values of x that are less than —a or
greater than a.

%] > a if and only if xX =< —a

r‘»\. ........ N -“.’
)ﬁ'>) J).

SEULCRA  Solving an Absolute Value Inequality

Solve each inequality.

o 313807 = (4,00) 0. (~002-l0]
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A.6 | Exercises

In Exercises 1-6, (a) write an inequality that represents the -
_interval and (b) state whether the interval is bounded or -

In Exercises 7-12, match the inequality with its graph.[The

raphs are labeled (a), (b), (c), (d), (e), and (f).] . .
QP ................................. T\ \JN.IL;;JIWI/ X ul%‘(,.m\q“l

In Exercises 13-18, determine whether each value of x is a
solution of the inequality.

Inequaliry Values

18.)2x — 3| < 15 __ : (@) x=—6 (b)) x=20
‘*‘)“’*ﬂ"“". 1 c) x = 12 d) x =17

o

12 e DX e NRe g
b 129 -6 E.(~-£59) No SoL

In Exercises 19-44, solve the inequality and sketc
solution on the real number line. (Some inequalities have
no solutions.)
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la < —(r+5) <13
v

8-\ P
......... 0.-3<£.. %4 103 ?;,,»
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Thr'uﬁ: About It The graph of |[x — 2| > 5 can be

described as all real numbers more than five units
from 2. Give a similar description of |x — 8| > 4.

In Exercises 83-90, use absolute value notation to define
the interval (or pair of intervals) on the real number line.

=T "'-"5"']Zﬁﬁ)ﬁ(f%l'-ﬁffﬁlffleﬁ?{ﬁfﬁﬁﬁﬁﬁﬁﬁﬁfffﬁf{- "

SN A5\ i | ~
@ Cost, Revenue, and Profitr The revenue for selling x units |

of a product is R = 24.55x. The cost of producing x units .

15

C = 15.4x + 150,000.

To obtain a profit, the revenue must be greater than the
cost. For what values of x will this product return a profit?
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oMl caly A6 dsia AG6 5 A7 5 ABS 5 ABY

o S ikt yew ool
In Exercises 7-12, match the inequality with its graph.[The
graphs are labeled (a), (b), (c), (d), (e), and (f).]

12, x| > 4

In Exercises 45-60, solve the inequality and sketch the

solution on the real number line. (Some inequalities have
no solution.)

' ' aﬂfaﬁd\)u'?@j‘l‘g\&-{ﬂh
50. |x = 7] < =5 P T D - N5\ as,5°
R = J5ms)£'0\j<f’wu.¢,«’,:’%/':.;).‘a—blaogﬂ')1¥

In Exercises 83-90, use absolute value notation to define
the interval (or pair of intervals) on the real number line.

,«,\74\,_:\.“! 32 D 625" s N ey

‘X 0l >2 OP-B/BJJW‘M({'JAW
- 3_3_'_"‘.3__:_313‘.),;,." a0 > NE
IX |73 =3 L LS Gsico
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e AP ASY 5.8 e sty
102. Egg Production The number of eggs E (in billions)

Z,.p\ produced in the United Stz 1tes‘ from 1990 to 2002 can be
>* modeled by oAl VYIS w A

= 1.64r + 67.2,

where 7 represents the year, with 7 = O corresponding to
1990. (Source: U.S. Department of Agriculture)

(a) According to this model. when was the annual egg
g gg
production 70 billion, but no more than 80 billion?

(b) According to this model, when will the annual egg
production exceed 95 billion?

o @
gopr SN2 S0 5 W7oe£/"""' ot 8

7 \.64t+€7.2L %o
Jo< E L 8o o 7o })‘672‘)")‘)”‘

7o- (1e \- 4t L Qo0 - €7-2

9.9 L byt <& \2-X
9 . Q<6 64 t 43—?—7—-’27?"
\44 .61

,PO\’ ,970
w\)"‘“"”’n"ﬂ) ,%7 S 199!

70
(l$7°+7 g45) 17e7)
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109. Meteorology An electronic device is to be operated in
an environment with relative humidity / in the interval
defined by |h — 50| < 30. What are the minimum and
maximum relative humidities for the operation of this
device?

\

/ LA > |
N> by g I N i o AT

[h-50[£36 aus Lk o)At o M‘U)”

. I
C e A\,\N;J\M“\//P/}'VDW
.’\g}\\pw O 2 .
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113. Identify the graph of the inequality |[x — a| = 2.
a—2 a
. | C |
CORE « .
2—a 2

\X-a |72

| X-a<£-2

X £-2¢0

(-007 —2-\-aJ

__*771!1,:.—) -,

a2
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